We have performed a comparative study of electrical properties between pristine and nitrogen doped (at low concentration) single wall carbon nanotubes (SWNTs), for three zig-zag cases: (6,0), (8,0) and (9,0). The results were obtained through the Density Functional Theory (DFT) with the Generalized Gradient Approximation (GGA) in the relaxed CAC bond length for the long-wavelength limit. The stability of the structures was determined by calculating total energies for the pristine and the N-doped structures. From the calculations of the energy loss function, we probed plasmon peak positions for the proposed quiralities. 
Introduction
Density functional theory (DFT) calculations are a state of the art approach for nanoscale design and it is the most successful quantum mechanical technique for calculating the electronic structures of many materials [1, 2] . Our DFT model is supported by the work of Debnarayan J, et al., who used a similar methodology to predict the electronic properties of SWNT alloyed with nitrogen for the (8,0) case [3] . Nath, P, et al., demonstrated through the DFT calculation, that doping with nitrogen or boron significantly alters the electronic and optical properties of graphene nanosheets as a function of the doping concentration in the nanotube [4] . Using the Visualizer module in the Materials Studio software, it is possible to generate single walled nanotubes inserted in a triclinic 3D periodic lattice. In this way, we can generate a periodic structure of any chirality, bounding the nanotube along the x-y directions and allowing the nanotube to have an infinite length along the z-axis. In order to consider each nanotube as isolated, we created a supercell by increasing a and b lattice parameters by 10 Å and locating the nanotubes in the center of the unit cell. The Ndoped nanotubes were built by replacing one of the C atoms in the hexagonal ring with one N atom. The electronic properties were calculated using the gradient generalized approximation (GGA), under the Perdew-Burke-Ernzerhof (PBE) exchangecorrelation functional and a cut-off energy of 700 eV. A 2 Â 2 Â 12 Monkhorst-Pack grid was used, giving rise to 24-k points in the Irreducible Brillouin Zone (IBZ). The goal of this report is to give a brief analysis of three zig-zag cases in order to observe their properties and energy distribution, as a function of chirality, number of atoms and nitrogen concentration [5] . This analysis can lead to further direct comparisons with experimental information.
Results and discussion
A summary of the parameters and data is given in Table 1 , where the first thing to notice is that the obtained lattice parameters a and b are equal, different from the ones used by Debnarayan Jana, et al. [6] . It can be seen that the radius increases with chirality resulting in a more stable structure. Also, from the table we can perceive that the total energy becomes lower (more negative) when the structures are doped with nitrogen atoms reinforcing the idea that the N-doped structures are more stable than the pristine ones.
The energy loss function describes the energy lost by an electron passing through a homogeneous dielectric [7] . The spectrum is composed by interband transitions and the most intense peaks comes from plasmon excitations. In C-based structures, plasmon peaks are recognized as coming from p and r electrons. Fig. 1 shows the energy loss function for pristine and doped structures and the plasmon positions are summarized in Table 2 , where a sharp p plasmon peak and a broad p + r plasmon are described according to the chirality. We found that for the p + r regime, the energy loss function peaks lie almost at the same energy but with slightly different amplitudes. For the p regime, the energy distribution has a negligible variation in energy. 
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Conclusions
In this work we calculated the total energy of pure and N-doped SWNTs and found that the doped are more stable due to an increase in diameter. The calculated energy loss function spectra display a sharp p plasmon peak for all SWNTs doped with nitrogen in the 1.5-4 eV range, and a broad p + r plasmon peak around 15 to 17 eV. We also found that the energy loss function peaks at almost the same energy for the pristine and doped, but with rather some differences in their amplitude. 
